ion of Confined Injection Zone Capacity

D.JS Properties #2-14 Injection Zone
———

Calculation of Reservoir Volumes:

Reservoir Water Volume Initial
Reservoir Water Volume Compression
Reservoir Gas Space Volume Initial
Reservoir Gas Space Volume Initial
Gas Pore Space Compression

Pore Space Volume Increase

Total Pore Space volume increase

Bw (water formation volume factor)
Total Stock Tank Barrels Capacity

Porosity 0.23 fraction from well log
Sw 0.80 fraction  water saturation - evidence of gas in swab testing and water analysis
Sa 0.20 fraction  qas saturation - evidence of gas in zone from swab testing - residual aas
Gross Volume 94,700 acre-t  from planimetry calculations below
Net/Gross Ratio 0.90 fraction  from well logs
Pore Volume 19,603 acre-ft
—
Reservoir Isopach Area Planimeter Readings:
CONTOUR ELTA DELTA
LINE AREA > RATIO OF  CONTOUR VOLUME
VALUE (acres) AREAS () (acre-ft)
0 269.00
100 234.00 0.8699 100 25,150.0
200 205.00 0.8761 100 21,950.0
300 173.00 0.8439 100 18,900.0
400 144.00 0.8324 100 15,850.0
500 113.00 0.7847 100 12,8500
94,700.0 acre-ft - gross bulk reservoir volume
Item Value Comments - notes
Datum Depth: 5150  f,BGL  average depth of injection zone
Average Temperature 251 deq F ML Investments 1-3 production log
Initial Pressure: 2276 psi 8.6 ppg equivalent pore pressure at datum depth
Fracture Pressure: 3214 psi 12 ppq equivalent pore pressure at datum depth
Maximum Allowable Pressure 2892 psi 90% of fracture pressure
Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less initial pressure
[Average Pressure 2584 psi average of initial pressure and maximum allowable pressure
Water Salinity 750 pom Cl estimated average
Water Compressibility 3.48E-06 1/psi Osifs Correlation
Gas Compressibility 3.87E-04 1/psi Meehan et al, Gas aravity = 0.65 from ML Investments 1-10 Well
Rock pore volume compressibilty 3.50E-06 1/PSI Hall's Correlation
Reservoir Water Volume Initial 15,682 acret  Pore Volume * Sw

121,663,439 RBbIs
261,022 RBbIs
acre-t
RBbIs
RBbIs
Rbbls
RBbIs
RBbISTBD

STBbls

Pore Volume * Sw
dP * water compressibility* initial water volume
Sq

dP * gas compressibility * initial gas volume
dP * pore space compressibility

‘sum of water, gas, and pore space compression

McCain's Correlation

adjust to surface conditions by dividing by water formation volume factor (Bw)

Formation Water Factor McCain Correlation
Datum Temperature:
Datum Pressure:
dvwp:
dvwT:
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ML Investments 1-3 production log
8.6 ppg equivalent pore pressure estimate
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‘Aquifer Production for Drinking Water Scenario

tom Value Units  Comments - notes G=43560*A*h*Sa* Priz* Psc
Datum Depth: 5150 LBGL  average depth of injection zone

Average Temperature 251 degF ML Investments 1-3 production log

Inital Pressure: 2276 psi 86 ppg equivalent pore pressure at datum depth
Gas Graviy: 06513 Ar=1

Nitrogen content: 05273 mol%

€02 content: 0.1413 mol%

H2S content: 0 mol%

Supercompressibilty Factor => Zi HNAME?  NIA

Gas Formation Volume Factor => Bg HNAME?  SCFIRCF

Inital Reservoir Pore Volume. 19603 acre'ft

Inital Gas Saturation 0.20 fraction

Inital Water Saturation 0.80 fraction

Original Gas In Place 392058 acre't

Original Water in Place

Calculation of Confined Injection Zone Capacity

DJS Propertes #2-14 Injection Zone

Calculation of Reservoir Volumes

Porosity 023 fraction  from w
sw 080 fraction  water saturalion - evdence of gas in swab testing and water analysis
sg 020 fraction  gas saturaton - evidence of gas in zone from swab testing - residual gas.
Gross Volume 94,700 acre-t from planimetry caculations below
NetGross Ratio 090 fracton  from wel logs
Pore Volume 19603 sceet
—
pach Area 9s:
CONTOUR DELTA DELTA
LN AREA> RATIOOF  CONTOUR  VOLUME
VALUE (acres) AREAS () cre
0 269.00
100 20400 08699 100 25,1500
20 20500 100 21,9500
%0 17300 04 100 189000
400 144,00 100 158500
0 11300 1% 128500
547000 scret_gross bulk esenor e

Injection Zone Capacity
Value Units  Comments - notes.
51

tem
Datum Depth 150 f,BGL  average depth of injection zone

Average Temperature 251 degF ML Investments -3 production log

Inital Pressure: 276 psi 86 ppg equivalent pore pressure at datum depth

Fracture Pressure: 214 psi 12 ppg equivalent pore pressure at datum depth

Maximum Allowable Pressure 2892 psi 90% of fracture pressure

Maximum Pressure Increase (dP) 616 psi maximum allowable pressure less inital pressure

Average Pressure. 2584 psi average of iniial pressure and maximum allowable pressure
Water Salinity 750 ppmCl

Water Compressibility 348E-06 1ipsi

Gas Compressiilty 387E04 1ipsi 65 from ML Investments 1-10 Well
Rock pore volume compressibiliy 350806 1PSI

Reservoir Water Volume Inital 15,682 acre-ft

Reservoir Water Volume Inital 121663439 RBbls

Reservoir Water Volume Compression 261,022 RBbls  dP * water compressbilty* inital water volume

Reservoir Gas Space Volume Inial 3921 acreft  Pore Volume * Sg

Reservoir Gas Space Volume Inial 30415860 RBbls  Pore Volume * S

P * gas compressibilty *inital gas volume.
dP * pore space compressibil

sum of water, gas, and pore space compression

Ik McCain's Correlation

adjust to surface conditions by dividing by water formation volume factor (Bw)

Gas Pore Space Compression
Pore Space Volume Increase

Total Pore Space volume increase.
Bu (water formation volume factor):
Total Stock Tank Barrols Capacity

Formation Water Factor: McCain Correlation
Datum Temperature: 251 egF ML Investments 1-3 production log
Datum Pressure: 276 psi 856 ppg equivalent pore pressure estimate
avwp: 005614
avwT: 000333
1353, 5o A P T
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Structure Map (below Ground level datum of 2300” ASL): Top Sand 3
Proposed Injection Zone - Scale 1”: 600’
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CaReply 2Reply All (ZForward S5IM

Wed 8/20/2017 12:07 PM

David M. Smith

RE: Geologic support for proposed injection well DJS #2-14
To M Dale R. Hayes; [ Mofazzal Bhuiyan; [ | Michael Christian

Cc Mike H. McMennamy

Conversation Filer TeamViewer + Get more ad

| can have Karl Planimeter a hard copy to calculate gross volumes using different

methods.

Areas are:

0’ contour — 269 acres
100’ - 234 ac.

200’ — 205 ac.

300" - 173 ac.

400" — 144 ac.

500" — 113 ac.

The volume should be the same as 500° x 188 acres = 94,000 ac. ft.

Regards,
Dave




Swc 0.3 Lithology
1 ags
sge 03 A Modified Method
Krw @ Sge 0.8 Sandstone for
Input Data
Kre @ S: 1 . e . ™
8@ Swe Predicting Relative Permeability
T-Factor Sw Krw Krg Krw + Krg
2
0.63 0.455 0.236 0.670 0.9056 BY: Mohamed Ameen, Mahmoud Tantawy and Ahmed
Before mw il dj Factors Gawish
Numerical Adjusting 1.29 0.82 o Predicted Relative Permeability
Regression nw ng A B 0.90
After Adji Z o080
4.82 1.98 3.74 2.43 H
g 0.70
No Sw Krw Krg £ oe0
3 8
1 0.3000 0.0000 1.0000 g >
2 0.3400 0.0000 0.8114 ®
3 0.3800 0.0003 0.6423 & 030
4 0.4200 0.0024 0.4928 0.20
Predicted 5 0.4600 0.0096 0.3629 0.0
. 6 0.5000 0.0282 0.2528 0.00
Relative 7 0.5400 0.0681 0.1623 000 010 020 030 040 050 060 070 080 090 1.00
Permeability data B 0.5800 0.1432 0.0917 Water Saturation
9 0.6200 0.2726 0.0410 S
10 0.7000 0.8000 0.0000

Fw=1/[

1+ (Krg* pgo) / (Krw* pw) ]



FaultS Ip Potential:

Scak: 475 mm = 3000 feet
X X Y X X X
mm km mm fifnm n/t an /n
W ellLocation: 415 335 0.798897 0.644893 335 6315789 12 254
mm ft n an
2115789 2538947 6448926
Beginig End Beginig End
X X Y X Y X Y
mm mm mm dy dx dyAx
Faukl 8 47.9 46.75 229 0154004 0.9221 0.899962 0.440837 048126 0.745958 -0.64516
Faul2 46.75 229 1085 75 0899962 0.440837 2.088682 0.144379 29646 118872 024939
Fauk3 108.75 75 8225 4925 2093495 0.144379 1.583356 0.948088 0803709 -0.51014 -1.57547
Fault4 8225 4925 8 479 1583356 0.948088 0.154004 09221 .02599 -1.42935 0018182
Fracture Gradient
Data Results
True Vertical Depth [ft] 5150 Fracture Gradient [Ib/gal] 1494 14.94
Overburden Code (0-14.0) 5 Overburden Gradient [Ib/gal] 1745
Matrix Stress Code (0.2-1.0) [
Pore Pressure [Ib/gal] 834
Water Depth (Offshore) [ft] 0
Air Gap [ft] 0
[~ Units Set—————————— ~Control Bar
[ Standardoifed

/

an A
100

m

6448926

Radins
057297
024441
-1.00523

001818

0.052

m Am
1000

0.644893

Degrees
328285
-14.0035
575955

1.041627

0.77688

dy dx
1 1

M 1 PontofFauk

1228285 0.526983
1040035 1.494322
1475955 1.838425
88.95837 0.86868

0.681469
0292608
0546234
0.935094

Used Mudware and M bcene -0 ligocene OB and M S codes 5 and 1

dyhix

Radins
1 0.785398

Length ofFaul

0887732
122513
0.95194

1429588

Degrees

45
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